This paper studies flows on the labour market in Poland in [1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007][2008]. We show that the main driving force behind the unemployment rate is the behaviour of outflow to employment. Moreover, the flows that involve the state of inactivity constitute for a large share of total flows. They seem to be an idiosyncratic phenomenon of Polish labour market. In addition the inflow to employment is found to be procyclical, while the separation rate is acyclical.
Introduction
Market economies are characterised by high level of job turnover. Unemployment occurs when a worker departs from job and spend some time to find a new one. Additional unemployment arises when people enter or re-enter the labour market from inactivity. Furthermore, some flows reflect the natural worker rotation caused by the generation overlap and firm emergence's and collapses. There exist also other factors like, for instance, changes in demographic structure. When population get older more people quit the labour market than enter into the labour force. This creates additional inactivity oriented flows.
The flow approach to modelling labour markets has recently acquired the acceptance among labour market economist and dominates recent works on labour market related issues. One has to notice an important distinction between jobs and workers flow. The job flows are caused by the employers and reflect a job creation and a job destruction processes. Worker flows concerns factors that influence workers and makes them move among labour market states. In the article we look deeply inside the latter.
From an economic point of view worker flows determinants can be clustered into two broad categories. On the one side, the demand factors caused by employers who create new jobs and destroy old ones at every moment. Despite that the underlying theory is well established, not many empirical works has been issued. However, the vast majority is concerned with job flows or the U.S. labour market or both. Nevertheless, they make a substantial contribution, as information contained in the flow data is potentially more useful than the information enclosed in the stocks (Mortensen & Pissarides This study try to explain what happen to the labour market in Poland.
The polish economy during fifteen year successfully transitioned from command rule to liberal market. It is well-known that such a big reform com- The results indicate that the labour market in Poland is somewhat flex-ible and comparable rather to the UK or the US labour market than to the ones in continental Europe. Poland has an unemployment profile similar to Spain during 1990's, and similarly to that country the strong economic expansion is assisted by a considerable fell in the unemployment rate. However, the impact of the flows into and out of unemployment is much larger.
We show that the transition from unemployment to employment explains a considerable share of the variation in the unemployment rate. We study this particular flow in great detail and show that it's impact is lessened during the time of relatively stable unemployment level. At those times the impact of inactivity related flows raises. Moreover, the employment-unemployment transition rate is found to be pro-cyclical. Therefore, we conclude that the job creation process drives the unemployment rate level.
Next section present a short literature review concerning issues related to labour flow modelling and also some facts and figures in relation to Polish labour market. In section 3 we describe two-state model, discuss dataset properties and presents the result of conducted analysis. The closing paragraph relates observed movements on the labour market to the general state of the economy. In section 4 the model is extended to account for the state of inactivity and exercises from section 3 are repeated in the new environment.
Section 5 summarises and concludes.
Literature review
The common research question considered in labour market literature is the main cause of the actual unemployment level. The reported evidence is mixed and the given answer depends on chosen methodology. Some researchers On the contrary, Shimer (2005) show that the job finding probability is strongly procyclical and the separation probability nearly acyclical. He proposes two distinct explanations for these phenomenons. The first is related to the observed behaviour of the unemployed. The job finding probability is a decreasing function of the time since displacement. Therefore, the job fining rate is higher during the boom than the slowdown. The second explanation exploits skill-biased technical change and states that as the labour market changes the probability of finding jobs decreases due to lack of skills. The job seekers are discouraged form working by demand for new skills.
Darby at al. (1986) assert that the changes in the size and the distribution of the inflow into the unemployment are the most important determinant of the unemployment rate. Since the probability of leaving unemployment is primarily determined by the characteristics of those being unemployed and is little affected by the business cycle, the outflows from unemployment and hence the actual changes in the unemployment rate are primarily determined by the inflows. On the contrary, Shimer (2005) using microeconomic data shows that an outflow from unemployment is a key determinant of the unemployment level. He provide evidence that "virtually all of the increase in unemployment and decrease in employment during the 1991 and 2001 recessions was a consequence of a reduction in the job finding probability". Nevertheless, his measures rely on two strong assumptions: workers neither enter nor exit labour force but simply transit between the employment and the unemployment and all workers are ex-ante identical, and, in particular, in any period all unemployed workers have the same job finding probability and all employed workers has the same job exit probability.
Fujita and Ramey (2007) criticised Shimer approach and point out that his analysis is problematic for at least two reasons. Firstly, cyclicality is not evaluated properly and therefore conclusions about procyclical finding probability and acyclical separation probability could be misleading. Secondly, and more importantly for our purpose, the measured contributions to unemployment variability do not decompose unemployment variability, because the unemployment is fact a non-linear function of the hazard rates.
After applying several corrections Fujita and Ramey (2007) showed that the separation rates makes a substantial contribution to the unemployment variability and also are countercyclical. They exhibit a strong negative correlation with GDP movement and lead the business cycle by one or more There is no clear evidence on flow behaviour in Polish labour market.
Therefore, our aim is to fill in that gap and investigate this very interesting issue. 1 We mean by that stable working population and inactivity related flows held at zero level 3 Two State Model
Theory
The model for transition probabilities follows Shimer (2005) . The model itself describes the job finding probability for unemployed workers P(F ) t and the separation probability P(S) t . To extract those measures from raw data it is necessary to make strong behavioural assumptions. We follow the original model and for that part of the analysis ignore out of the labour force status, and assume that workers just move from employment to unemployment and vice versa. This simplification is justified since, as noted by Blanchard and Diamond (1990) , distinction between unemployed and not in the labour force status is fuzzy, with many workers moving between these two states.
The model is expressed in continuous time. However, the data are available only at discrete dates. For t ∈ {0, 1, 2, . . .}, refer to interval [t, t + 1) as period t. The goal is to recover the job finding probability P(F ) t ∈ [0, 1] and the separation probability P(S) t ∈ [0, 1] during the period t from commonly available data. It is assumed that all workers are identical and their probability of movement between labour market states is uniformly distributed on time interval t. Therefore, during period t, all unemployed workers find a job according to a Poisson process with arrival rate f t ≡ −log(1 − P(F ) t ) and all employed workers lose their job according to a Poisson process with arrival rate s t ≡ −log(1 − P(S) t ). Throughout the paper we will follow terminology proposed by Shimer and refer to f t and s t as job finding and separation rates and to P(F ) t and P(S) t as the corresponding probabilities.
For a fixed t ∈ {0, 1, 2, . . .} let τ ∈ [0, 1] be a time elapsed since the last measurement date. Let e t+τ denote the number of employed workers at time t + τ , u t+τ denote the number of unemployed workers at time t + τ , and u s t (τ ) denote "short term unemployment", those workers who are unemployed at time t + τ but were employed at some time period t ′ ∈ [t, t + τ ]. Note that
as the total amount of short term unemployment at the end of period t.
The total unemployment outflow during t, denoted by F t , is given by the equation (1) in Petrongolo & Pissarides (2008):
where u t is unemployment level at start of the period, and u s t (τ ) is the unemployment inflow between t and t + τ . The first element on right hand side of (1) counts those people that were unemployed at t and are employed at t + τ and the second element captures people that inflow into unemployment and find a new job within period t.
For t ∈ {0, 1, 2, . . .} and τ ∈ [0, 1], unemployment and short term employment evolve according to the following differential equations:
Unemployment level increases when employed workers separate, at an instantaneous rate s t , and decreases when unemployed workers find jobs, at an instantaneous rate f t . Short term unemployment increases when employed workers separate and decreases when short term unemployed find jobs.
To solve above equations for job finding probability, eliminate e t+τ s t be-tween these equations, resultinġ
for τ ∈ [0, 1). By construction, u s t (0) = 0, so given an initial condition for u t , this differential equation can be solved for u t+1 and u 
The number of unemployed workers at time t + 1 is equal to the number of unemployed workers at date t who did not find a job (fraction 1 − P(F ) t = e −ft ) plus short term unemployed workers u s t+1 , those who are unemployed at date t + 1 but were employed at some point during period t. One can express the job finding probability as a function of unemployment and short term unemployment.
One can also solve the differential equation (2) forward to obtain an implicit expression for the separation probability
where l t ≡ u t + e t is a size of the labour force during period t, which is assumed to be constant since the model does not allow for entry and exit from the labour force. Since l t ≥ u t the right hand side of the expression is non decreasing in s t . Given the job finding probability from equation (6) and data on employment and unemployment, equation (7) uniquely defines the separation probability P(S) t .
To understand equation (7), note first that if unemployment is constant during period t, the unemployment rate is determined by the ratio of the separation rate to the job finding rate
, a standard formula. More generally, it helps to compare equation (7) with discrete time model in which there is no possibility of both finding and loosing job within a period. In this
A fraction P(S) t of employed workers lose their job and a fraction P(F ) t of unemployed workers find a job during period t, determining the unemployment rate at the start of period t + 1. When the time period is sufficiently short, or equivalently s t + f t is sufficiently small, equation (7) converges to this simple expression.
The distinction between equations (6) and (7) is quantitatively important for measuring both the level of separation probability and its cyclicality.
When the job finding rate f t is high, equation (7) captures the fact that a worker who loses her job is more likely to find new one without experiencing a measured spell of unemployment. These separations are missed in equation (6) , so the latter formula yields fewer separations and, more importantly as stressed by Shimer (2005), a negative bias in the measured correlation between job finding and separation rate. Starting explicitly from a continuous time environment avoids this time aggregation bias.
Data
We use micro-level data from the Labour Force Survey. The LFS is representative individual level survey, however the population covered by the survey is observed through the households. The information is collected quarterly with a focus on the labour market activity. Each quarter the survey gathers information of about 50.000 individuals.
LFS is designed as a rolling panel. The whole sample for each quarter consist four elementary sub samples. In a given quarter there are two sub samples surveyed in the previous quarter, one newly introduced into the survey, and one which has been not surveyed in the previous quarter and was introduced exactly a year before. We exploit this design to calculate the transition probabilities.
There are some methodological problems with the dataset such as redesigns of the survey. They will be discussed in the section 4.2 since they only affect the flows measured at micro level. Looking from macroeconomic perspective the major concern is the survey discontinuity that occurred during 2nd and 3rd quarter 1999. To remove this gap in the dataset we estimate using available data from neighbouring periods seasonal patterns and then replace missing data with linear predictions.
The measures of the number of employed, unemployed and inactive are directly accessible from the LFS. To capture the short time unemployment level u s t we use the question asked to currently unemployed about the last day of employment. We treat as short-time unemployed individuals who are unemployed at the time of the survey and declared that were employed in some point during last three months before week of the survey. Figure 2 . presents the find rate (solid line) and the separation rate (dotted line). Both series are constructed according to (6) and (7) respectively. Additionally, we plot a series for the unemployment rate (dashed line) and short Figure 3 . the find rate explains on average 85% of the variability of unemployment rate 2 , with standard deviation of 0.05. The separation rate explanatory power ranges between 9% and 18%, with 13.5% on average. We will exploit this phenomenon in the next section.
Results
In general contribution values are closer to those calculated for the United
States or the United Kingdom than continental Europe countries. Like in the original Shimers' paper, we showed that outflows from unemployment are the primary determinant of the unemployment level. It seems that labour market is just more flexible than the European Union average.
In order to deeply investigate the problem we decompose change of unemployment rate in a way proposed by Petrongolo and Pissarides (2008).
Their decomposition uses the fact that when there are not many people that separate and find new job within one period, one can replace the differential equation (2) with the following difference equation
The first term on the right hand side of equation (9) reflects the contribution to the change in unemployment rate of the separation rate, while the second informs about the contribution of the inflows. However, one must bear in mind that while the labour market is not stable changes in labour force participation can outnumber flows into and out of unemployment.
To obtain instantaneous flow rates it is assumed that the inflows and the outflows from unemployment are uniformly distributed. Consequently, one could replace (2) with
where S t is the total number of separations during period t. Similar expression could be derived for the separation rate.
The relation between continuous and discrete-time transitions rates is given by equation 4 and 5 in Petrongolo and Pissarides (2008):
wheref t is a proportion of job finders between t − 1 and t to the number of unemployed in period t − 1 andŝ t is the number of separating individuals divided by the unemployment level. Both figures are recovered from raw microdata.
The major advantage of this approach is that flow into and out of inactivity are included in the analysis. Under investigations are not only flows between employment and unemployment. Since a vast number of inflows into unemployment originates from non-participation one could expect that the decomposition will differ from previous result. Table 3 consists the results of decomposition. As it is expected in all periods the obtained estimates of contribution differ from previous ones. More emphasis is put on the role of the separation rate. Notwithstanding, these results are closely related to three-state model, that is discussed in the next section.
The contribution of the separation rate varies between a third and 2/3 of total unemployment rate volatility after controlling for inactivity flows. Spain and shows that the overall shape of the separation rate curve is not able to explain observed changes in unemployment level.
We showed in that section that the variability in the unemployment rate is nearly one to one explained by fluctuations in the find rate. The inflows to unemployment are more important during changes in the labour market structure while the outflows form unemployment dominates when the situation is stable. However, the picture changes when we explicitly control the state of inactivity. Also the literature provides similar evidence (see, for
example Elsby et al. 2007 ). We discuss all flows in the next section.
Cyclicality
A very important question is how the find and separation rates behave during the business cycle. There is no widely held consensus in the literature about the cyclical behaviour of labour market flows. We investigate this is- Unemployment rate Equilibrium unemployment rate
Own computation based on LFS data inflows outnumber outflows. On the other hand, at some quarters when the unemployment rate was about over 20% level, outflow rate exceed inflow rate.
It is interesting to observe that the steady-state movement precedes the changes in the unemployment level by one quarter. The relation between actual and steady state unemployment is not stable over time. Two underlying series seems to converge to each other.
Analysis of Elsby et al. departs from the steady-state equilibrium. The actual unemployment rate in the steady state is approximated by relation of the separation rate to the sum of find and separation rates. By taking logs and differentiating one can express log of change in unemployment rate as the sum of log change in find and separation rates. Log find rate Log separation rate
Own computation based on LFS data into unemployment and log of outflow rate from the unemployment for each quarter.
The picture reveals two important patterns. Firstly, the find rate is evidently lower when unemployment rate is high, and is higher at the time of relatively low unemployment. Also, the variation of inflow into unemployment is higher during the slowdown. Hence, it seems to be that the find rate is procyclical. Secondly, the separation rate beside its seasonal pattern is stable over time and has no link to business cycle of the economy.
To deeply investigate this issue we correlate the find and separation rate with the most important macroeconomic measure, i.e. GDP growth rate.
The reason is quite obvious. GDP is the best indicator of the general con- (τ ) denote the number of the workers who were in state X ∈ {E, U, I} at date t and are in state
, the associated share of workers who were in state X at t and move to Y until t + τ . Note 
The share of workers who are in state XY increases when a worker in some other state XZ moves to XY and decreases when a worker in state XY moves to XZ. All these transition rates λ depend only on a worker's current employment status, that is Y or Z and not on her start-of-period employment status X.
Given initial conditions and the restrictions that the shares at time t sum to 1, the differential equation system (13) can be solved for the six fractions n XY t (1) as a functions of transition rates λ 
Data
The most important issue for estimation of three-state model is quantification of gross flows. To measure the flows N XY t we follow other authors in the field.
We rely on merged microdata and calculate the flow streams. As the LFS is designed as a rotating panel, this makes it feasible to observe nearly half of the sample in two consecutive quarters. We use these data to construct the flows.
However, we have to mention some problems related to the LFS methodology. Up to first quarter of 1999 the data were gathered in the middle week of a quarter. From 1999Q4 the survey method has been replaced by continuous observation. During each week reports from 1/13 of the whole sample are collected. This methodological change has a considerable influence on the size of the variance of analysed series.
When one looks at the mean values and the variances of various flows, he can easily notice that while the average values of flows remain almost unchanged, the volatility increased by 20% to 80%. As there is not rational economic explanation to that phenomenon, it has to be data driven. This fact makes analysis burdensome.
In addition, the survey was stopped in 2nd and 3rd quarter of 1999, and therefore we have to choose between two disturbances of the data. We could either exclude this period from the analysis or make effort to reconstruct To quantify the importance of changes in six transition rates for fluctuations in the unemployment rate, it is again useful to do some steady state calculations. In the steady state, the flows in and out of employment are equal, as the flows in and out of unemployment:
where e t , u t , and i t are the number of employed, unemployed and inactive individuals. After rearranging above equations is easy to obtain:
where k t is a period specific constant that e t + u t + i t is equal to the relevant population in period t.
Results
We begin with graphical analysis. First we look at seasonally adjusted series implied by an estimate of the steady-state equilibrium (Figure 6 & 7) .
The difference between implied and real flows is an effect of a convergence Own computation based on LFS data
IU flow contribution
From purely graphical analysis it seems that the most important source of changes in unemployment rate is UE component. Movement in unemploymentemployment transition rate fairly good reproduce the behaviour of the unemployment rate. The UE transition is especially of great importance at the time of relatively rapid changes, its role during more stable periods is limited.
The potential link could also be observed on graphs representing EU and UI flows, however the overall fit of these series is evidently lower. The role of EU flow is straightforward. An increase of this particular flow increases the unemployment. The UI flow represents "withdrawal rate", i.e. an intensity at which workers resign from active participation in the labour market.
Above mentioned results suggest that the main determinant of inflows to employment is a job availability. This implies that a major role in the rise and persistence of unemployment was played by the decrease in the number of new jobs.
We also decompose the total changes in the unemployment rate using the approach of Shimer (2005). He shows, that using regression analysis one can derive the decomposition on the basis of a correlation of each transition rate λ XY with the unemployment rate 5 . The numbers presented in Table 5 represent the contribution of each of six transition rates to the unemployment rate.
They confirm the results of graphical analysis. During all analysed periods the most important are fluctuations in the unemployment-employment flow rate. They explain over a half of the unemployment rate variability. The all but one remaining series account for similar share. The odd series are IU and EI transition rate, which both have very low contribution to unemployment volatility.
When we analyse selected periods of stabilisation, growth of unemployment, stabilisation on higher level and decline the general picture changes.
During the periods with stable unemployment the most prominent role is 5 We simply regress seasonally adjusted transition rates on the seasonally adjusted unemployment rate Hence, also important is reduced EU transition. In addition, during the changes the role of inactivity related flows is increased.
Analogously to two state model, decomposition method proposed by Petrongolo and Pissarides (2008) can be extended to account for state of the inactivity. In order to perform such decomposition one should replace in equation (9) a separation rate with the sum of flow to unemployment from employment and from inactivity, and similarly replace find rate with the sum unemployment-employment and inactivity-employment moves. After the re- placement, one should obtain following decomposition:
where the first term on the right hand side of (15) The quantitative results of decomposition presented in Table 6 6 . cannot be directly compared with the previous ones due to the different treatment of direct flows between employment and inactivity. In the former analysis they are included explicitly, while in the latter they have an influence on all contributions. 6 The sings inform about the direction of correlation between a particular flow and changes in the unemployment rate.
In all but one, the 2002Q1-2004Q1 period, the sum of the contributions is very close to one 7 .
In general, outflows from unemployment are negatively related to the unemployment level, with the exception of 2002Q1-2004Q1 period. The counter intuitive relationship can be explained by difficult labour market situation.
At that period hardly any find a job, the overall flows were low, and, in addition, a large cohort of young persons passed the age at which they appear in the labour statistics.
The results from table 6. confirms previous findings. Due to the different method, they can be treated as sensitivity analysis. When the whole period is considered, inflows and outflows constitute about the same share of the contribution to the unemployment rate movement. However, if the analysis is conducted in each sub-period separately the different picture arises. Firstly, it is worth noticing that the share of inactivity related flows is quite high.
With an exception of 1999Q4-2001Q4 period, they contribute 30% or even more in the last period.
In the first two sub-periods the most important are outflows from unemployment to employment. They move down the steady-state unemployment level in the first period. In the second period contribution of inflows to unemployment from employment rises considerably and at the same time there are lower inactivity oriented transition rates.
In the third period quantitatively most important are inflows into unemployment. In addition, all but the UE transition seems to positively influence 7 To calculate the sum one has to take into account the absolute values. The sum is exactly one when the working population is stable during the analysed period. At this particular time large inflow of young person into the labour marked occurred. 
Cyclicality
In analogy to the two-state model we analyse various flows among the labour market states in the context of the cyclical behaviour of the economy. Table 7 . present correlations between GDP growth rate and size of each Own calculations based on LFS data.
amond (1990) model and Fujita and Ramey findings. The result is also in opposition to the Shimer's results of acyclical separation rate. Moreover, transitions from employment to inactivity seems to be acyclical in both directions. Also outflows from employment are found to be acyclical. The quantitatively most important is transition from employment to unemployment. Also the correlation of the transition from inactivity to unemployment is moderately strong.
Summary and conclusions
In this study we analysed the changes in the unemployment rate level in
Poland. In the framework of labour flow model and with use of quarterly data on flows we showed that the main driving force behind the unemployment rate is the behaviour of outflow to employment. To quantify the impact of particular transition rates we have used extensions to the basic model The results from models that ignore inactivity indicate that about 85% -90% of the changes in unemployment rate may be attributed to the job finding rate, while the separation rate is stable over time. Furthermore, the overall results indicate that flows are determined by the demand for labour.
When we consider three-state model, again quantitatively most important is flow from unemployment to employment. The movements in the UE transition rates fairly good reproduce the fluctuations in the unemployment rate. Moreover, the inactivity oriented flows constituted for a large share of total flows. They seem to be an idiosyncratic characteristic of Polish labour market.
The overall result shows that the estimated find and separation rate values are higher than in other continental Europe countries. This implies that the labour market in Poland is characterised by greater flexibility and, therefore, is more close to the UK or US labour market.
Aside from main research question, we investigated the issue of cyclical behaviour various flows. It turns out that transitions to employment are positively related to the changes in GDP and follow procyclical patterns, however, the estimated correlation values are very small. The important result is that the impact of UE flow is lower when the unemployment level is relatively stable and rises as the labour market conditions are changing.
During the expansions more people are able to find a new jobs and move into employment. On the other hand, we found that the EU transition rate is rather countercyclical. 
